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(57) Abstract: This disclosure relates to expositions comprising an open-celled polymeric foam wherein the compositions are 
useful for sequestering lipophilic materials present in the gastrointestinal tract, thereby inhibiting tiie absorption of such lipophilic 
materials by the body. The disclosure fturther relates to compositions compriang the open-celled polymeric foam wherein the compo- 
sitions are useful for ameliorating side effects associated with the use of Upase inhibitors. In a preferred embodiment, tfiis disclosure 
relates to compositions con^msing polymeric foam materials made finom high internal phase emulsions, where such foams are use- 
ful for sequestering lipophilic materials. Furtiier disclosed are compositions comprising open-cdled polymeric foams wherem the 
compositions are useful for tiie purpose of sequestering aqueous and/or hydrophilic materials present in the gastrointestinal ti^ 
thereby ameUorating diarrhea. Kits comprising the compositions and metiiods of using the compositions and kits are also described. 
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THE USE OF NON-DIGESTIBLE POLYMERIC FOAMS 
TO SEQUESTER INGESTED MATERIALS 
THEREBY INHmmNG THEIR ABSORPTION BY THE BODY 

CROSS REFP-RHNCE TO PP I^RITY APPLICATION 
TTiis appUcation claims priority \mder Title 35, United States Code 119(e) fiom 
Provisional Application Serial No. 60/277,058, filed March 19, 2001. 

T?TELD OF THH INVENTION 
The present invention relates to con?)ositions con^sing an open-celled polymeric foam 
wherein the compositions are useful for sequestering lipophiHc materials present in &e gastrointestinal 
tract, thereby inhibiting the absorption of such Upophilic materials by the body. The invention further 
relates to compositions comprising the opennxsUed polymeric foam wherem the compositions are 
usefid for amdioiatfaig side effects associated wifli the use of lipase inhibitors. This invention further 
relates to conqwsitions comprising an openrcefled polymeric foam wherein the compositions are 
useftd for the purpose of sequestaring aqueous and/or hydrophiUc materials present in die 
gastrointestinal tract, thereby ameUorating diatrfiea. This invention additionally relates to kits 
comprismg the conqxMitions and methods of usmg the conqwsitions and kits. 

RACKGROUN n CVP THE INVENTION 

Approximately one third of Americans aged 20 to 74 are considered to be obese, and 
approximately half of Americans in Ihis age group are considered to be overweight Obesity is also 
considered to be a growing problem in other industrialized countries and in developmg countries 
where large numbers of people have become accustomed to Westem-mfluenced high-caloric diets. It 
has been estimated that obesity contributes to 50% of chronic diseases in Western societies and is 
responsible fbr approxunatoly 70% of preventable deaflis m the U.SA. Healfli care costs associated 
with obesity arc substantial. As a result of these factors, tte development of compositions to effect 
wei^-loss is die subject of significant commercial interest 

Approach^ to weight-control include appetite suppressants, reduced-caloric diets, exercise 
regimens, surgical procedures and the like. A variety of conqwsitions for woight-contiol have been 
developed. Desired characteristics for such products include flie lack of undesirable side^ffects, high 
efficacy, convenient dosage regimens, and low cost Drugs developed to treat obesity may have 
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undesirable side^ffects, may be available only under medical supervision, and may be relatively 
expensive. Other products such as those with high fiber content may reqmre inconveniently large 
doses to be effective. 

One rneflwd of inhibiting the digestion and/or metabolism of dietary lipids is via 
administtalian of a sfiitabie non-absorbable material to bind or sequester the Iqrids. For example. U.S. 
Patent 4,223.023, Furda. issued September 16, 1980, describes tiie ingestion of chitosan to bind My 
acids and prevent their utilization. Similarly, U.S. Patent 5,453,282. Kanaudii et aL, issued 
September 26. 1995. describes dietary lipid absorption-mhibiting agents comprising a mixture of 
chilosan and ascorbic acid or a salt thereof. However, the efficacy of chilosan in increasing fet 
excretion is relatively low. requiring impracticably large doses to be effective as a dietary weight- 
control supplement (See, fbr example, Lengsfeld et oL, Obesity Research, VoL 7, Suppl. 1, Nov. 
1999). Certain fet-irnbibing polymer particles are described in U.S. Patent 4.432.968 Page et aL, 
issued February 21, 1984. Effective doses exemplified are about ^1% of the diet Fat-binding 
polyiner8 arealsode8cribed hiW0 99/34787,Mmdevilleera/..published July 15, 1999. AU oftiie 
materials exemplified in tiiis appUcation have nitrogen-contaming functional groups which may be 
active hi bmding Of bile adds and/or firtty acids. Relatively high doses (^% of tiie diet) are utilized 
to tocrease tiie amount of fiit excreted m a rat model. Shnilarly. U.S. Patent 3,980.968. mgleman et 
oL, issued September 14. 1976. describes certam solid networic (<.e. crosslinked) polymers containing 
andno groups for bmding Wle adds. SoUd crosslinked polyurethane polymera which form a gel in die 
presence of water and which are ciqwble of binding cholesterol and Upids have been described as m 
U.S. Patent 4,340,699, Grouillw, issued July 20. 1982. 

Anotiier approadi to inhibiting die digestion and/or metabolism of dietary Bpids is to utilize 
compounds which mhibit tiie activity of certam emsymeS necessary for digestion of Upids. Polymera 
which mhibit flie action of pancreatic Upase are described in U.S. Patent 3.923.976. Fields and 
Johmion. issued December 2, 1975 and U.S. Patent 4,211.765. Johnson and Fields, issued July 8. 
1980, However, die efficacy of tiiese materials mmhfljiting lipid digestion is also low, as m«^ 

by &t excretion. 

Non-polymeric compounds whidi mhibit the activity of gastrointestinal lipases have also been 
described. For exaii?)le, tiie use of a lipase uiha)itor(orlistat;XEmC^^ 
prevention of obesity and hyperlipidemia is described in U.S. Patent 4.598.089. Hadvary ai, issued 
July 1. 1986. However, anal leakage of undigested oil is an adverae side effect often observed in 
subjeds treated witii suffidentiy large doses of Upase inhibitora to be effective in flie treatment of 
obesity. Several approaAes have been described to ameUorate tins side-e^ Combmmg a Upase 
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inhibitor wiA substantial amounts of water-insoluble crude fiber to increase the inhibitioa of M 
absorption is described in U.S. Patent 5,447,953, Isler et d., issued September 5, 1995, Combining a 
lipase inhibitor witii certain poorly digestible, poorly fermentable hydropMlic and/or hydrocoUoidal 
food grade thickeners and or emulsifiers to reduce anal leakage is described in WO 00/09122, Hug et 
al, published February 24, 2000. Similarly, combining a lipase inhibitor with chitosan or a derivative 
or salt thereof to reduce anal leakage is described in US Patent 6,030,953, Bailly et aL, issued 
February 29, 2000. However, at convenient dosage levels, the efficacy of sudi materials in 
eliminating anal leakage is relatively low, as evidenced by significant levels of oily fur greasing in 
lodoits. 

Yet anoiher ^proadi to idabiting flis digestion and/or metabolisn of dietary lipids is to 
replace digestible lipids in the diet witii non-digestible substitutes. For example. U.S. Patent 
3,600,186, Mattson and Volpenhem, issued August 17, 1971, describes non-digestible, non- 
absorbable sugar polyester as substitutes for dietary lipids. However, modification of stool rheology 
due to hi^ levels of undigested oil may be observed in mdividuals consuming relatively high levels 
of certain classes of these conq)ounds, leading to symptoms similar to those e3q»eriaic(sd by patients 
treated with relatively higji levels of lipase inhibitors. 

U.S. Patent 4,005,195, Jandacek. issued January 25, 1 977, describes certain anti-anal leakage 
agents for ameUoiating such side efiects by stiffening tiie non-digestible oil. Other agents which 
ameUotate the symptoms associated with relatively high doses of certain non-digestible oil substitutes 
are described in U.S. Patent 5,451,416. Johnston et al, issued September 19. 1995; U.S. Patent 
5,534.284, Corrigan and Howie, issued July 9, 1996; and U.S. Patent 6.077,556, Utton and Feeney, 
issued June 20, 2000. However, tiie use of these agents is indicated witii foodstuffe conq)rising non- 
digestible lipid substitutes rather flian for sequestering digestible lipids. 

It U known that non-absorbable lipq[*ilic matraials, such as the non-digestible, sugar 
polyesters described in the afiMementioned U.S. Patent 3,600,186. can affect the absorption of toxic 
lq)ophi]ic conqwunds mto flie body. Examples of fliese toxic materials include DDT, polychlorinated 
biphenyls (PCB's), phtiialate esters, and dioxins. Non-digestible, fets and oils have been shown to 
reduce by more than 50% tiie absorption of "C-labeled DDT orally gavaged into rats (Volpenhein et 
aL, J. Toxicol and Environ. Health, Vol. 6. pp. 679 - 683, 1980). This effect is tiie result of flie 
affinity of orally ingested toxic lipophilic materials for flie non-absorbable fet These materials 
partition into fliis non-absorbable Upid sink, and are carried into tiie colon where tiiey cannot be 
absorbed by the body. The materials are subsequentiy excreted in the feces. 
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It is also known that unabsorbable fets and oils enhance the rate of excretion of UpophiKc 
toxins that are stored in the body (Mutter et aL, Toxicol. Appl Pham., Vol. 92, pp. 428 - 435, 1988; 
Gesau, et al.. Lancet, Vol. 354, pp. 1266 - 1267, 1999; Moser, G. A.. Chemosphere, Vol 39, pp, 1513 
- 1521, 1999). The manner in which these non-absoibable fets and oils effect this increase in 
excretion is based on the metabolism of Upophilic toxins. These substances enter flie bo<ty via various 
routes, inchiding inhalation and ingestion, and ultimately the substances are stored in Ifae body's 
adipose tissue and organs. Some of the stored UpophiUc toxins are released into the blood and are 
carried through the liver and bile duct into the intestine. A significant portion of these toxins in the 
intestine are re-absorbed by the body and renter the blood and tissues. Undigested fits and oils in 
the intestiiio reduce the ab30ip&= of fee toxins into the body by partially dissolving them and 
carrying tfiem into the colon and flie feces before they are re-absoibed. 

Reduced absorption and enhanced excretion of lipophilic toxins depend on the intestinal 
presence of fet and/or oU that is not absorbed. Fat that is not absoibed can be presented to the 
intestine by the inhibition of pancreatic Upase. Lipase mhibitors effectively produce &i «ft* undigested 
fat and/or oU that can dissolve lipophilic toxins and hasten their elimination firan the body. Examples 
of lipase inhibitors include tetrahydrolipstatin (orUstat; XENICAL®) described in U.S. Patent 
4,598,089, Hadvary et al., issued July 1, 1986; Upase inhibitors including 2-amino-4H-3,l- 
b^nzoxazin^ne and its derivatives described in WO 0040247 published July 13. 2000; 2-oxy-4H- 
3,l-benzoxazin-4-one8 and its derivatives described in WO 0040569, published July 13, 2000; 2-fliio- 
4H-3,l-benzoxazin-4-one and its derivatives described in WO 0153278, published July 26. 2001; 
teasaponin described in Han e< al.. Int. J. Obes. Relat. Metab. Disord., Vol. 25, pp. 1459 - 1464, 2001; 
long-chain alpha-keto amides described in Chiou et al.. Lipids, Vol. 36. pp. 535 - 542, 2001; extract 
of Nomame Hetba described in Yamamoto et al.. Int. J. Obes. Relat. Metab. Disord., Vol. 24, pp. 758 
- 764, 2000; chiral alkylphosphonates described in CavaHer et al., Chenu Phys. Upids, Vol. 100, pp. 3 
. 31, 1999; chiral isomers of beta-lactone descnlHsd in Tomoda et al, Biochem. Biophys. Res. 
Commun., Vol. 265, pp. 536 - 540, 1999; and Pluronic L-101 described in Comai et aL, Int. J. Obes., 
Vol. 4, pp. 33 - 42, 1980. In addition, polymeric substances that imbibe, entrap, or sequester a portion 
of dietary fat in the intestine reduce Ihe iibsorption of Upophilic toxins fiom the mtestine by 
dissolution of the toxins in the dietary fet that is associated with the polymer. A combination of 
polymers with Upase inhibitors acts to maxhnize the unabsoibed fet and flierefare increase the 
incorporation of toxins in the unabsoibed fet that is carried mto 4e feces. 

Compositions which create a feelmg of satiety or fuUness can also be effective as weigjit 
control agents, eiflier by tiiemselves, or in conjunction with other methods for weig?it conliol. For 
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example. U.S. Patent 4,432,968. Battista, issued August 30, 1983, describes mixtutw of edible 
cellulose fibeis and/or colloidal cellulose microfibrils which grow in vohnne in the stomach to form a 
gelatinous mass and provide a temporary reduction in appetite by a mechanical rather than systemic 
action. U.S. Patent 5,603,950. Ratjen et oL, issued February 18, 1997, describes certain digestible 
cohesive sponges which may be compressed and faiserted into a capsule. After being set fiee in flie 
stomach, the sponge expands considerably and does not pass immediately into the foflowing digestive 
tract, but remains in the stomach to provide a tenqxwary sensation of fiiDness. 

As described above, the use of effective doses of agents which mhibit certain enzymes 
necessary for Upid digestion; or the use of non-digestible, non-absorbable fet substitutes can lead to 
significant undesirable symptoms. Known materials which sequester or bind dietary Upids typicaUy 
have low efficacy, requiring inconveniently large doses to be effective in the prevention or treatment 
of obesity, or in ameUorating the side effects associated wifli certain drugs, laxatives and fiit- 

substitutes. . ^ 

Accordingly, it would be desirable to develop a composition for weight control that (1) is 
suitable for ingestion; (2) has minimal undesirable side effijcts; (3) has high efficacy; (4) has 
convenient dosage regimens; (5) is broadly appUcable to various lipids, Bpid substitutes, and other 
lipophiUc materials including toxins; and (6) is relatively inexpensive. 

j^TTMMARY THR TNVENTION 

The present invention relates to compositions comprising a non-digestible, non-absoibable. 
open-ceUed polymeric foam which sequesters, for example, lipids and other lipophiBc materials 
present in the gastrointestinal tract (such as, for example, fatty acids, cholesterol, and the like), fliereby 
inhibiting digestion and/or absorption of such UpophiUc materials. The compositions are useM for 
mitigating undesirable effects including, for example, gastrointestinal distress, fecal urgency, anal 
leakage, and combmations thereof and/w treating certain conditions such as obesity, hyperlq^demia. 
diarrfieJ. and combinations fliereof In a particularly preferred embodiment of flie present invention, 
the non-digestible. non-absorbable open-celled polymeric foaiii is prepared ftom a high mtemal phase 
emulsion (hereinafter, a "fflPB" foam). 

The present invention further relates to compositions conqmsing a non-digestible, non- 
absorbable, open-celled polymeric foam wherein the compositions are useflil fiw the purpose of 
sequestering aqueous and/or hydiophiUc materials present in fl»e gastiointestmal tract, flxeieby 
ameliorating diarrhea and/or loose stools. 
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The foams utilized herein are optionally highly conq)ressible open-celled polymeric foams 
which may be compacted to substantially reduce the bulk of the foam. After ingestion of Uta 
conqwsition, die foam can K-expand in the gastrointestinal tract to induce satiety, flieretoy reducing 
qypetite. 

Conqwsitions usefW in the present invention may include conqwrnents administered 
concurrently with other materials, or ingested separately as part of a dosing regimen during a 
treatment period. For example, flie compositions herein may optionally comprise one or more 
substances swsh as enzyme inhibitors (eg., lipase inhibitors) or laxative agents, or may be used in 
conjunction with one or more enzyme inhibitors or laxative agents dosed simultaneously or separately. 
The ccn^jcsitions can amelioate or sliminate side effects associated with lipase inhibitors. 

The con^ositions of tiie prwent invention may be dosed at predetermined times during the 
day. For &aaaplB, die coinjositions may be dosed at about the time food is consumed or at a time 
when flie subject is dosed with an agent fliat prevents the digestion or absorption of dietary lipids. 
TTie con^Kwitions of the present invention may also be incorporated into therapeutic kits for the 
administration of the compositions concomitant with additional materials such as one or more enzyme 
inhibitors or laxative agents. . 

Mefhods of using the present conqwsitions and kits are also set foifli herein. In addition to 
sequestration of lipophilic (or, optionally, aqueous and/or hydrophilic) materials present in the 
gastrointestinal tract of an animal, flie present compositioiis are usefid for reducing tiie amount of Upid 
metabolized by an animal; treating a condition selected fiom obesity, hyperiq)idemia, diarrhea, 
gastrointestinal distress, and combinations thereof, inhibiting anal leakage and/or fecal urgency, 
inducing satiety; effecting weight loss or weight control; reducing levels of toxic substances in an 
animal; treating flie efEects resultant fi?om flie adnunistration of enzyme inhibitors; and combinations 
fliereo£ These and oflier advantages of flie present invention will be readily apparent based on flie 
disclosure heron. 

BRIEF DESCBTPTION OF THE DRAWINGS 
Figure 1 of tiie drawings is a photomicrograph of a cut section of a non-limiting polymeric 
• foam useful in tiie present invention, made from a high internal phase inverse emulsion as Sampte 
1 of Exanqile 1. A scale is provided in flie photomicrograph to enable determination of cell size. 
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DPTATLED PP-SnRTPTTON C UP THP. TNVBNTIQN 

Various documents including, for example, pubUcations and patents, are recited . 
throughout this disclosure. All such documents are hereby incorporated by reference. 

All percentages and ratios are calculated by weight unless otherwise indicated. All 
percentages and ratios are calculated based on tiie total composition unless otiierwise indicated. 

Referenced herein are tiude names for components including various ingredients utilized 
in flie present invention. The inventors herein do not intend to be limited by materials under a 
certain trade name. Equivalent materials (e.g., those obtained ftom a difiBsreot source under a 
different name or reference number) to fliose referenced by trade name may be substituted and 
trtaized in fee descriptions herei!!. , 

In the description of tiie invention various embodiments and/or individual features are 
disclosed. As wiU be apparent to tiie ordinarily skilled practitioner, aU combinations of such 
embodiments and features are possible and can result in preferred acecutions of the present 
invention. 

The compositions herein may comprise, consist essentially oft or consist of any of tiie 
el^nents as described herein. 

While various embodiments and nidividual features of tiie present invention have been 
illustrated and described, various ottwr changes and modifications can be made witinrnt dqwtting 
from flie spirit and scope of flie invention. As wiU be also be apparent, all combfaations of flie 
embodiments and features taught in tiie foregoing disclosure are possible and can result in 
preferred acecutions of tiie invention. 

As used herein, tiie term "safe and effective amount" of a composition is an amount 
tiiat is effective for sequestering lipids, lipophilic substances, and/or otiwsr materials (as 
appropriate) in an animal, preferably a mammal, and preferably a human, without undue 
adverse side effects (such as toxicity, irritation, or allergic response), commensurate witii a 
reasonable benefit/risk ratio when used in tiie manner of fliis invention. The specific "safe 
and effective amount" will, obviously, vary witii such factors as tiie particular condition 
being treated, flie physical condition of flie tireated animal, flie size and weight of flie treated 
animal, tiie duration of treatment, tiie nature of concuncent tiierapy (if any), flie specific 
dosage'form to be used, ofliet components in flie composition, and flie dosage regimen desired 
for the composition. 

As used herein, tiie term "Upid" refers to fits. oils, triglycerides, diglycerides, 
monoglycerides, otiier fetty esters (eg., sucrose fetty acid esters), fitly adds, syntiietic oils, 
minraal oils, grease, petrolatum, and tiie like. 
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As used herein, the terms •Tipophilic substance", "lipophilic compound" and Aeir phiral 
forms refer to any material which is substantially non-polar in character. Non-limiting examples 
of such materials include cholesterol, pestiddes such as DDT, tocopherol, terpenes, and the like. 
Such materials will typically have an octanol/water partition coefficiait of greater than 1, as 
measured according to the method described in Hansch, C and Leo, A. J., "Substituent Constants 
for Correlation Analysis in Chemistry and Biology", (1979), John WUey & Sons, New York. 

As used herein, tiie term "absorb," with reference to a given material, refers to the process 
of transporting the material, or the breakdown products of the material ftom &e lumen of tiie 
intestine into the enterocyte, regardless of whether the material is chemically altered or not, or 
whefcer it is metabolized or not For example, "absorption" of ttie foUowing materials refers to 
their transport across the intestinal waU: fats, oils, fatty acids, soaps, monoglycerides, triglycerides, 
polyglycerides, DDT, PCBs, phthalate esters, dioxins. carbon tetrachloride, cholesterol, and flie 
like. The term "absorbable" refers to a material which is capablt of being transported fixan flie 
lumen through the intestinal wall, either in its chemicaUy unaltered state (e.g., DDT) or after being 
chemically modified in the gastrointestinal tract (e.g., hydrolysis of i^s and oils to form fetly acifto 
and monoacylglycerol). Similarly, the terms "unabsoibable" and •^on-Asoibable'' refer to 
materials which cannot be transported ftom the lumen of the mtestine mto the enterocyte and 
which cannot be chemically modified in the gastrointestinal tract under normal drcumstances to 
form absorbable materials. Bxamplts of "unabsorbable" or "non-absoAable" materials include, 
for exanq)le, those described in Miller et aL, Fundamental Applied Toxicohgy, Vol. 24, pp. 229 - 
237, 1995; and inulin, disclosed in Flamm et aL, OmcalRev. Food Science Nutr^ion, Vol 41(5), 
pp. 353 - 362, 2001. 

As used herein, the term "non-digestible" means that the referenced material is not 
susceptible to degradation through the action of digestive enzymes. 

As used herein, the term "sequester" used with reference to an open-celled polymeric foam 
means that a material is held within the pores of the polymeric foam via capillary forces, sorption 
of the material into the polymer itself (ie.. the stmts), and/or adsorption onto the surfiice of the 
polymer. 

Compositions of ttie Pr esent Invention 
The present invention relates to conq)Ositions con^rising a non-digestible, non- 
absorbable, open-celled polymeric foam wherein the compositions are usefiil for sequestering 
lipids and/or lipophilic materials present in tiie gastromtestinal tract (such as, for example, fetly 
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acids, cholesterol. Upid substitutes, toxins, and the like), thereby inhibiting digestion and/or 
absorption of such inaterials. The presence of the Upids and/or other lipophilic substances in flie 
gastrointestinal tract may be at least partially due to the action of a Upase inhibitor, and/or to the 
ingestion of non-digestible lipid-substitutes by an animal. The compositions may therefore be 
useful for treating certain conditions such as obesity and/or hyperUpidemia, and for effecting 
weight loss or weight control in an anhnal. The compositions may also be use&l for dlminating 
or ameliorating the side effects of symptoms which may be associated wilh the presence of 
unsequestered lipids and/or certain classes of Upid substitutes in the lower intestine. Non-linriting 
examples of such side effects include gastrointestinal distress, fecal urgency, anal leakage, and 
ccaibiDatiess thweofi The compositions may also be useM for sequestering lipophiUc toxins 
present m flie gastromtestinal tract to prevent or reduce Aeir absorption and/or for reducing blood 
cholesterol levels. 

Alternatively or additionally, the present invention relates to compositions comprismg a 
non-digestible, non-absorbable, open-celled polymeric foam wherem the compositions are usefol 
for sequestering aqueous and/or hydrophiho materials present in the gastirointestinal tract, thereby 
ameUorating symptoms which may be associated with the presence of such materials in the lower 
intestine. Non-Umiting examples of such side effects include diarrhea and/or loose stools. These 
symptoms may be due to any of a number of fectors, non-limiting examples of which uiohide the 
use of laxatives or oflier agents, illness, and/or food allergies. 

Alternatively or additionally, the present invention relates to compositions comprising a 
non-digestible, non-absorbable, open-celled polymeric foam wherem tiie conqjositions are usefid 
for inducing satiety in an animal. The foams utilized herem may be compacted to reduce the bulk 
of the foam substantially. After ingestion of the composition, flie foam can re-«q)and in the 
gastrotatestinal tact to hiduce satiety, tiiaeby reducmg appetite. 

Hie oonqwsitions hereto may optionally comprise one or more substances such as enzyme 
inhibitors (&g.. lipase hihibitois) or taxative agents, or may be used in conjunction with one or 
more enzyme inhibitors or laxative agents dosed shnuttaneously or separately. The compositions 
are paiticuhriy useful for ameUorating side effects associated wifli the use of Upase hihibitors 
and/or laxative agrats. 
T?naiiis of tiie p festmt Compositions 

The foams utilized in the present mvention are non-digestible and non-absorbable. In 
addition, the foams are open-ceUed. As used heiem. a foam is "qpen-ceUed" if at least about 80% 
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of the cells in the foam structure tbat are at least 1 in size aw in unobstructed communication 
with at least one adjacent cell Such celb will have interceUular openings or "windows" 
connecting one cell to the oHier within die foam structure. 

The individual cells in such qpen-cefled foams may be defined by a phirality of mutually 
connectBd, three dimensionaUy branched webs. The individual strands of polymeric material 
makmg up these branched webs are referred to herein as "struts." Open-celled foams having a 
typical strut-^ype structure are shown by way of exanq>le in Figure 1 . 

WiAout being bound by flieory, the cell size of fee foam is beUeved to be faiq>ortant in 
determining tiie abiUty of fee composition to hinder fee digestion of sequestered matMials. Small- 
celled foams are beUeved to sequester materials naore effectively than largfr<eUed foams, feereby 
inhibiting digesti(m by fee gastric fluid. 

In order to provide a high level of efficacy, it is desirable feat fee foams useful in fee 
present invention have a high «q)acity to sequester or bind materials prestait in fee gastrointestinal 
tract For convenient dosage regimens, it is desirable feat fee eflBective dose occupies a relativdy 
smaU volume on ingestion. It is thus desirable feat the foams are higjily conqoessible and 
sufiBcienfly resiUent to aUow re-expansion of fee foam in fee gasliointestinal tract after long 
periods of storage in a highly compressed state. The more compressed fee foam upon ingestion, 
tiie greater fee subsequent volume expansion of that foam is in the gastromtestinal tract, and the 
greatxir fee efficacy in terms of sequestering capacity for a given vofame of ingested materiaL A 
high degree of comprcssiWlily allows a reduction m bulk and fedUtates ingestion to provide 
convenient dosage regimens. 

In order to provide a high capacity and a high degree of compressibiUty, fee foam should 
have a relatively high void volume. A high void volume is characteristic of low-density foams. 
Foam density (i.e., in grams of foam per cubic centimeter of foam vohmie in air) is q>ecified 
herein on a dry basis in fee folly expanded state wifeout any confining pressure. Any suitable 
gravimetric procedure that will provide a deteimmation of mass of soUd foam material per unit 
vohmie of foam structure can be used to measure foam density. For example, fee ASTM 
gravimetric procedure described more fiiUy m U.S. Patent 5,387,207, Dyer et aL, issued February 
7, 1995, is one mefeod that can be enqiloyed for density determination. 

The foams utilized herein may comprise any of a variety of polymeric materials, provided 
such foams are non-digestible, non-absorbable, and open-ceUed, as described herein. Non-limiting 
examples of useful polymeric materials include ceUuloses, chitins, chitosans, natural spongps. 
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synthetic sponges, polyvinyl acetate, polyvinyl alcohol, polyurethanes, polyacrylates, 
polymethacrylates, polystyrenics, polyolefins, copolymers thereof, mixtoies thereof, and the like. 
Synthetic foams may be prepared by various techniques weU known to those skffled in the art 
Exanqjles of such techniques include the use of blowing agents, porogens, thermally induced 
phase separation, non-solvent induced phase separation, dispersion techniques, emulsions, inverse 
emulsions, and tiie like. 

Preferred polymeric foams useftd herein are prepared by polymerization of the oil phase 
of certam water-in-oil emulsions having a retetively high ratio of water phase to oil phase, 
commeaty known is the art as "HIPB." As used herein, a polymeric foam material which results 
ftom the polymerization of such emulsions is referred to herem as a •WE foam." HIPE foams 
comprise a generally hydrophobic, flexible or semi-flexible, nonionic polymeric foam structure of 
mtercormected open-cells. 

HIPE foams suitable for use in the present invention and processes suitable for preparing such 
foams are described in U.S. Patent 5,149,720, DesMarais et al., issued S«jptember 22, 1992, U.S. 
Patent 5,260,345, DesMarais et al, issued November 9. 1993; U.S. Patent 5,268,224 DesMarais et 
al, issued December 7, 1993; U.S. Patent 5,563.179, Stone et al., issued October 8, 1996; U.S. 
Patent 5.650,222, DesMarais et al, issued My 22, 1997; U.S. Patent 5,741,518, DesMarais et al., 
issuedApril21. 1998; and U.S. Patent 5,827,909. DesMarais a/., issued October 27, 1998. 
^. Conroopgnts of Ihe HIPB 

HIPB foams may be prepared via polymerization of a HIPE comprisfaig a disconthnious 
water phase and a continuous oil phase, wherein the ratio of water-to-oU is at least about 10:1, by 
weight The water phase generaUy contains an dectrolyte and a water-soluble initiator. Hieoa 
phase generally consists of substantially water-insoluble monomers which can be polymerized by 
free radicals, an eraulsifier, and other optional mgtedients defined below. The monomers are 
selected so as to confer the properties desired in the resulting polymeric foam, for example 
mechanical urtegrity sufficient for the end use, flexibility, resiKence, Upophilic character, and 
economy. Preferably, flie glass transition temperature CTg) of the resultmg foam wffl be ftom 
about -40» to about 90»C so as to confer sufficient flexibility to aUow for compression of the foam 
to reduce its bulk and dier^ fedlitatB ingestion. 

1. Oil Phase Components of die HIPE 

The continuous oU phase of the HIPB comprises monomers that are polymerized to form 
the soUd foam structure and the emulsifier necessary to stabilize the emulsion. In general, the 
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monomers will include from about 20% to about 95%, alternatively from about 45% to about 65%. 
by weight of at least one substantially water-insoluble monofunctional monomer capable of 
forming an atactic amorphous polymer having a glass transition temperature (Tg) of about WC or 
lower. This co-mpnomer is added to lower the overall Tg of the resulting HIPE foam. Exemplary 
monomers of this type include C4-C14 alkyl acrylates and Cg-Cie mefliacrylates such as 2- 
ethylhexyl acrylate. isobomyl acrylate, n-butyl acrylate. hexyl acrylate. n-octyl acrylate. nonyl 
acrylate, decyl acrylate. isodecyl acrylate, tetradecyl acrylate, benzyl acrylate, nonyl phenyl 
acrylate, isobomyl melhacrylate, hexyl methacrylate. octyl methacrylate, nonyl methacrylate. 
decyl methacrylate. isodecyl methacrylate. dodecyl methacrylate, and tetradecyl methacrylate; 
substituted acryiamidcs or methacrylamides, suc^i as N-octadecyl (meth)acrylamide; dienes such 
as isoprene, butadiene, chloroprene, piperylene, 1,3,7-octatriene, beta-myrcene and amy! 
butadiene; substituted C4-C12 styrenics such as p-n-octyl styrene; vinyl noxbomene; and 
combinatioBS of such monoiners. 

nie oa phase will also comprise from about 5% to about 80%, by weight, of a 
substantially water-insoluble, polyfunctional crosslinking agent This co-monomer is added to 
confer strength to the resulting HIPE foam. Exemplary crosslinking monomers of this type 
encompass a wide variety of monomers containing two or more activated vinyl groups, such as the 
divinyl benzenes and analogs thereof. Tliese analogs include »n,p-divinyl benzene mixtures with 
ethyl styiene, divinyl naphthalene, trivinyl benzene, divinyl alkyl benzenes, divinyl biphenyls, 
divinyl phenyl ethers, divinyl ferrocenes, divinyl forans, and the like. Other usefW crosslinking 
agents may be selected from a group derived from the reaction of acryUc acid or methacryUc acid 
with polyfunctional alcohols and amines. Non-limiting examples of this gioup include 1,6- 
hexanedioldiacrylate, l,4-butanedioldim6thacrylate, trimethylolpropane triacrylate, hexamethylene 
bisacrylamide, and the like. Other examples of crosslinkmg monomers include divinyl sulfide, 
divinyl sulfone. and trivinyl phosphine. Other crosslinkers useful in this regard are well known to 
those skilled in the art It should be noted that the weight fraction of the crosslinking component is 
calculated on the basis of the pure crosslinker in cases wherein the crosslmking monomer is 
commonly used as a mixture (e.g., divinyl benzene often is a 55% pure mixture with the balance 
being ethyl styrene). Mixtures of the above crosslinkers may also be employed (e.^., divinyl 
benzene and l,6-h6xanedioldiacrylate). 

Other substantially water-insoluble comonomers may be added to the oU phase in amounts 
of from 0% to about 70%. alternatively from about 15% to about 40%, by weight, to modify 
properties in other ways. In certain cases, 'toughening" monomers may be desired which impart 
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toughness to the resulting HIPE foam equivalent to that provided by styrene. These mclude 
styrenics. such as styrene. 4-/ert-butyl styrene. and ethyl styrene, and methyl methacrylate. Also 
included are styrenics and other compounds which may also help reduce the Tg or enhance the 
strengfli of the resulting HIPE foam such as /^•n-octyl styrene. Monomers may be added to fimn a 
wettable surface on die HIPB foam struts, or for any other purpose. Other additives, such as 
fillers, or other materials as may be desired, can also be added to the HIPE prior to curing. 

Monomers that contain functional groups may also be employed. For example, monomers 
wifli amine groups may be useful in providing foam with enhanced abiHty to bind fttty acids. 
Dialkyhiminoalkyl (meth)acrylates such as dimethylaminoethyl acrylate are non-limiting examples 
of such monomers. Because such fonctionai groups are geoeraUy dstnmente! to emulsion 
formation and/or stability, monomers may be useful which faciHtate the formation of functional 
groups via chemical modification of the foam after polymerization. For exampfe. an oil phase 
comprising the tert-butyl or cyclohexyl ester of an acrylate. methacrylate. acrylamide, or 
methacrylamide may be used to make HIPB foam. After curing the foam, the tert-butyl or 
cyclohexyl ester groups may be hydrolyzed under appropriate conditions to yield foam containing 
the corresponding fimctional groups. Alternatively, monomers that contain functional groups, or 
those which facilitate the formation of functional groups may be polymerized or co-polymerized 
wifli other monomers prior to incorporation into tiie oil phase, 
2. EmulsifiCT 

An emulsifier is necessary for forming and stabUizing the fflPE. The eraulsifier is 
generaUy included in the oil phase and tends to be relatively hydrophobic m character (see, for 
example, Williams, J. M.. Langnmir, Vol. 7. pp. 1370 - 1377, 1991). Such emulsifiers are 
advantageously added to the oil phase such that the ofl phase comprises ftom about 1% to about 
20% emulsifier, by weight of the oil phase. Emulsifiers that are particularly usefiil for stabilizing 
HIPE at high temperatures are preferred. The foUowmg discussion sets forfli the particularly 
preferred, oxidatively stable emulsifier conq>ositions. 

2.1 Primary Emulsifier 

The eraulsifier component of the ofl phase comprises at least a primary emulsifer. 
Suitable primary emulsifiers are well known to those skflled inihe art Particularly preferred 
emulsifiers inchuJe CRILI^. SPAN 20™. SPAN 40™, SPAN 60~. and SPAN 80~ These are 
nominally esters of soibitan derived fiwm lauric, rayristic, stearic, and oleic adds, respectively. 
Other preferred emulsifiers include the diglycerol esters derived fiwm monooleale, monomyristate, 
monopahnitate, and monoisostearate acids. Another preferred emulsifier is diglycerol monooleate 
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(DGMO). Mixtures of these eraulsifiers are also particularly useful, as are purified versions of 
each, specifically sorbitan esters containing minimal levels of isosoibide and polyol impurities. 

A preferred emulsifier is described in U.S. Patent 6,207,724, Hird et al., issued March 27, 
2001. Such eraulsifiers comprise a composition made by reacting a hydrocaibyl substituted 
succinic acid or anhydride or a reactive equivalent thereof with either a polyol (or blend of 
polyols), apolyamine (or blend of polyamines) an aUcanolamine (or blend of alkanol amines), or a 
blend of two or more polyols, polyamines and alkanolamines. The lack of substantial caibon- 
caibon unsaturation renders them substantially oxidatively stable. ^ 

22 Secondary Emulsifier 

In adffition to these primary emalsifieis, secondary smulsifiers can be optionally included 
in the emulsifier component Again, those skilled in the art will recognize that any of a variety of 
known emulsifiers may be used. These secondary emulsifiers are at least cosoluble with the 
prinuny emulsifier in the oU phase. Secondary emulsifiers can be obtained commerciaUy or 
prepared using methods known in the art The preferred secondary emulsifiers are ditaUow 
dimethyl ammonium methyl sulfiite and ditallow dimethyl anomonium methyl chloride. Wheran 
these optional secondary emulsifiers are included in the emulsifier component, it is typicaUy at a 
weight ratio of primary to secondary emulsifier of ftom about 50:1 to about 1:4. altiaiiatively fixim 
about 30:1 to about 2:1. 

As is indicated, those skUled in the art will recognize that any suitable emulsifier(s) can be 
used in the processes for making the foams useful in the present invention. See e.g., U.S. Patent 
5,387,207, Dyer et al, issued February 7, 1995 and U.S. Patent 5,563,179, Stone et al., issued 
October 8, 1996. 

The oU phase used to fbrm the HIPB conq>rises ftom about 85% to about 98% monomer 
component and fiom about 2% to about 15% emulsifier component. aU by weight of the oil phase. 
Prefijrably. the oil phase wiU comprise fiom about 90% to about 97% monomer component and 
fiom about 3% to about 10% emulsifier component, all by weight of the oil phase. The oil phase 
also can contain other optional components. One such optional component is an oil-soluble 
polymerization initialor of the general type weU known to those skilled in the art, such as 
described in U.S. Patent 5.290.820. Bass et al., issued March 1. 1994. 

3. Aqueous Phase Components 

•ae discontinuous aqueous internal phase of the HIPE is generaUy an aqueous solution 
contaming one or more dissolved components. One essential dissolved component of the aqueous 
phase is a water-soluble electrolyte. The dissolved electrolyte minimizes the tendency of 
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nKmomers, co-monomers, and crosslinkets liu^ 
aqueous phase. 

Any electrolyte capable of irriparting ionic strength to the water phase can be used 
Preferred electrolytes are mono-, di-. or trivalent inorganic salts, such as the water-soluble haUdes 
{e.g., chlorides), nitrates, and sulfites of alkaU metals and alkaline earth metals. Non-limiting 
enables include sodhan chloride, calcium chloride, sodium sulfite, and magnesium sulfite. For 
HIPE's that are used to make polymeric foams, calcium chloride is most preferred. Generally, the 
electrolyte wiU be utilized in the water phase of the HIPE in a concentration in the range of ftom 
about 0.2% to about 40%. alternatively ftom about 1% to about 20%, and alternatively ftom about 
1% to about 10%, an by wa^t of the wateir phase. 

Another component of the aqueous phase is a water-soluble ftee-radical initiator, as will 
be known to the art The initiator can be present at up to about 20 mote percent based on the total 
moles of polymerizabte monomers present to the oil i*ase. More preferably, the mitiator is 
present m an amount of ftom about 0.001 to about 10 mole percent based on the total moles of 
polymerizabte monomers in the oil phase. Suitabte initiators mclude ammonium persulfite, 
sodium persulfite, and potassium petsulfete. 
ff , T>K«eaaingC ^«Hi-tinfia for Ohtnining HIPE FOfl^ 

HIPE Foam preparation typically mvolves the steps of: 1) forming a stable high internal 
phase emulsion (HIPE); 2) curing this stable emulsion under conditions suitabte for fomiing a 
cellular polymeric structure; 3) compressing and washing the cellular polymeric structure to 
remove the original residual aqueous phase ftom the polymeric foam structure and, if necessary, 
treatmg flie polymeric foam structure with a hydrophilizing surfactant and/or hydratabte salt to 
deposit any needed hydrophilizing surfactant/hydratabte salt, and 4) thereafter dewatering this 
polymeric foam structure. 

1. Fnnnation of HIPE 

The HIPE is formed by combinmg the aqueous and oil phase components m a ratio 
rangmg from about 8:1 to about 140:1, alternatively ftom about 10:1 to about 75:1, alternatively 
ftom about 13:1 to about 65:1. by weight As discussed above, the oil phase will typically contain 
the requisite monomers, co-monomers, crosslmkers. emulsifiers. and co-emulsifiers. as well as 
optional components as may be desired. The aqueous phase will typicaUy contain electrolyte or 
electrolytes and polymerization initiator or initiators. 

The HIPE can be formed ftom the combmed oil and aqueous phases by subjecting these 
combmed phases to shear agitation. Shear agitation is generally appKed to the extent and for a 
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time period necessary to form a stable emulsion. Such a process can be conducted in either in 
batches or in a continuous fashion and is generaUy earned out under conditions suitable for 
forming m emulsion where the aqueous phase droplets are dispersed to such an extent that flie 
resulting polymeric foam will have the requisite structural characteristics. Emulsification of the 
ofl and aqueous phase combination wUl fiequently involve the use of a mixing or agitation device 
sudi as an in^ellor. 

One preferred method of forming HIPB foam involves a continuous process that combines 
and emulsifies the requisite oa and aqueous phases. In such a process, a Uquid stream comprising 
the oa phase is formed. Concunentty. a separate Uquid stream comprising the aqueous phase is 
also formed. Hie two separate streams are provided to a suitable mixing chamber or zone at s 
sdtable emulsification pressure and combined therem such that the desir«^ 

to oa phase is achieved. 

In the mixing chamber or zone, the combined streams are generaUy subjected to shear 
agitation provided, for example, by an unpeller of suitable configuration and dfanensions, or by 
any other means of in5M«ting shear or turbulent mixing genendlylmow^ 
Shear wUl typicaUy be appUed to the combmed oilMater phase stream at an appropriate rate and 
extent Once formed, the stable Uquid HIPE can then be withdrawn or pumped ftom the mixing 
chamber or zone. Tins preferred method for formmg HIPE via a continuous process is described 
in detafl m U.S. Patent 5,149.720. DesMarais et al., issued September 22. 1992. See also, U.S. 
Patent 5.827.909. DesMarais. issued on October, 27, 1998. which describes an improved 
continuous process having a recirculation loop for the HIPE. The process also allows for the 
formation of two or more different kinds of HIPE in the same vessel as disclosed in U.S. Patent 
5.817,704, Shiveley et dl., issued October 6. 1998. In this example, two or more pairs of ofl and 
^'streams may be independently mixed and then blended as required. Alternatively, in-line 
mixing techniques may be used, such as those described in U.S. Patent AppUcation Serial No. 
09/684.037, filed in the names of Catalfamo et al on October 6. 2000. 
2. pnl y t Tierization/ Oirinp of the HTPE Ofl Phase 

nie HIPE formed wUl generally be coUected in or poured into a suitable reaction vessel, 
container or region to be polymerized or cured. In one embodiment, the reaction vessel comprises 
a tub constructed of polyethylene from which the eventuaUy polymerized/cured soUd foam 
material can be easfly removed for further processing after polymerization/curing has been carried 
out to the extent desired. It is usuaUy preferred fliat the temperature at which the HIPE is poured 
into the vessel be approximately tiie same as die polymerization/curing temperature. 
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The emulsifiers of the present invention are also suitable for stabilizing the HIPB during 
relatively r^id curing at elevated temperatures. Suitable polynaerizatioii/curing conditions will 
vary, depending upon the monomer and other makeup of the oil and water phases of the emulsion 
(especially the emulsifier systems used), and the type and amounts of polymerization mitiators 
used Frequently, however, suitable polymerization/curing conditions will involve maintaining die 
HIPE at elevated temperatures above about 50*^0, alternatively above about 65*^0, and 
alternatively above about 80**C, for a time period ranguig fiom about 20 seconds to about 64 
hours, alternatively fiom about 1 minute to about 48 hours. Ck)nditions which aid m reducing the 
curing time are discussed m detail in U.S. Patent 5,189,070, Brownscombe et aL, issued Feb. 23, 
1993 and in U.S. Patent Application Serial No. 09/255,225, filed in the name of DesMarais et aL 
on February 22, 1999. 

A porous water-filled open-celled HIPE foam is typically obtained after curing the HIPB. 
This cured HIPE foam may be cut or sliced into a sheet-like form. It has been found tiiat such 
sheets of cured HIPE foam may be readily processed by siibsequMt treating^vashing and 
dewatering steps usefiil for modifying foam properties for end use applications. The cured HIPE 
foam inay be cut or sUced to provide a cut thiclmess in tfie range of fixnn about 0.08 cm to ^ 
2.5 cm. Alternatively, die foam may be milled, ground, or oflierwise comminuted into particles of 
die desired size and sh{q>e. 

3. Treating/Washing HIPB Foam 

The solid polymerized HIPE foam formed will generally be filled with residual water 
phase material used to prepare the HIPE. This residual water phase material (generally an aqueous 
solution of electrolyte, residual emulsifier, and polymrazation initiator) should be at least partially 
removed prior to further processing and use of tiie foam. Removal of this original water phase 
material will usually be carried out by conqnressmg the foam stracture to squeeze out residual 
liquid and/or by washmg flie foam structure wife water or otfier aqueous washing solutions. 
Frequenfly several compressing and washing steps, for exanq)le, fixrai 2 to 4 cycles, will be used. 

After the original water phase material has been removed to flie extent required, flie HIPB 
foam, if needed, can be treated, for example, by continued washing, with an aqueous solution of a 
suitable hydrophilizing surfactant and/or hydratable salt 

Optionally, residual surfactant and any otiier extractable materials can be removed by 
washing wifli an appropriate solvent such as 2-propanol, etiianol, or acetone. 
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4. fnan^ newaterinp 

After the HIPE foam has been treated/washed, it wmgenerdly be dewat^^ Dewatering 
can be achieved by conqiiessing flie foam to squeeze out tesidoal water or oflier solvent, by 
subjecting the foam and the liquid therein to te^pwatures of fiom about €0^0 to about 2(X)''C, or 
to microwave treatment, by vacuum dewatering or by a combination of compression and thermal 
diying/miciowave/vacuran dewatering tedmiques. The dewatering step will generally be carried 
out until the HIPB foam is ready for use and is as dry as practicable. One means of dewatering is 
described in U.S. Patent AppKcation Serial No. 09/687,280, ffled m the names of Weber etalaa 
Octoha 13, 2000, v^liidi describes cq>illary mefliods of dewatering HIPE foams. Such capillary 
dewatsring may optionally be followed by a drying step. 

C. HIPB Foam Properties 

hi addition to bemg non-absorbabl^ non-digestible, opeurcelled foams, prefened 
mPB foams useful m die present mvention have certain desirable propoties. Non-lumting 
exancples of such properties are detailed below: 

1. MicrOStnictme 

HIPB foam cells will frequently be substantially sph«ical in abape. The size or diameter 
of such ^haical cells is a commonly used parameter for charactoisdng foams m general. Since 
cells m a given sanQ)le of polymeric foam will not necessarily be of ^roxunately the same size, 
an average cell size, i&, avaage cell diameter, will often be specified. A mefliod for measuring 
cell size is disclosed m U.S. Patent 5,563,179, Stone et al, issued October 8, 1996. 

The preferred HIPE foams useful m flie present mvention may have avera^ cell diameters 
of less than about 150 yaa, alternatively fixm about 5 pm to about 130 ym, alternatively fiom 
about 10 |im to about 50 pm, and alternatively fitom about IS pm to about 35 pm. 

2. Dmsitv 

Prefored HIPE foams useM m flie presrait mvention have dry basis dendty vahies 
of less than about 0.1 g/cc, alternatively fixmi about 0.01 g/cc to about 0.1 g/cc, alternatively 
fiom about 0.01 g/cc to about 0.05 g/cc, and alternatively fiom about 0.01 g/oc to about 0.03 
gfcc. 

3. 01«iM Transition Temoerature (Tg) 

An irnportant fiwjtor m detMmimng tiie compressibility of tiie fbam is the flexibiUty of flie 
polymer fiom which tiie foam is comprised. HexibiUty is typically characteristic of polymers witii 
rdatively low glass transition •tenq)eratures. The glass transition temperature (Tgj rqnesents the 
midpoint of the transition between the glassy and rubbery states of the polymer. Foams 
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comprising one or more polymers with a Tg Ugher than fee temperature of use can be very strong 
but will tend to be rigid and suffer fix>m permanent damage to the foam structure when coiqiressed 
to a high degree. Furthermore, foams comprising one or more high Tg polymers typically tate a 
long time to recover to an expanded state 'after having been stored in a compressed state for 
prolonged periods. The desired combination of mechanical properties, specifically conq>reasibiIity 
and resilience, wiU necessitate selection between a range of monomer types and levels to achieve 
the desired end properties. 

The Tg of the foams is determined by Dynamic Mechanical Analysis (DMA) using fee 
method described in U.S. Patent 5,817,704, Shiveley et al., issued March 8, 1996. The KPB 
foams useful in fee present invention wiU preferably have ^hss traositicn tenqjsratares from about 
- 40°C to about 90''C determined according to feis mefeod 

One of ordinary skiU in fee art wiU understand feat fee Tg may be affected by fee presence 
of lipohilic materials which may serve to plasticize fee polymer &om which fee foam is 
comprised The measurement of Tg should take into account possible plasticaization under in-use 
conditions. 

4. Resilience 

The polymer from which fee HIPE foam is con5>rised is preferably sufficiently resiHent to 
allow re-expansion of fee foam in fee gastrointestinal tract after long periods of storage in a highly 
con^iressed state. Typically, feis preferred resiliency requires that fee polymer be crosslmked to 
prevent pennanent deformation form occurring via stress-relaxation and/or creep. One measure of 
such permanent deformation is creep recovery. It should be noted that many synfeetic polymers 
are feermoplastic and are feus susceptible to stress relaxation and creep. In such cases, creq> 
recovery can be very slight For example, a nonwovrai polypropylene fiber web of 1 mm 
thickness loaded to a pressure of 5.1 kPa at Sl^C for 4 hours recovers only sUghtly after fee 
weight is removed. On fee ofeer hand, because feey are highly crosslinked, fee preferred HEPB 
foams useful in fee present invention provide exceUent creep recovery. Suitably, a HIPB foam 
used in fee present invention when similarly loaded to a pressure of 5.1 kPa at Sl'C wiU recover 
virtually all of its original thickness wifein a relatively short period, depending on fee Tg of fee 
polymer from which fee HIPE foam is coniprised 

5. Specific Surface Area 

Anofeer k^r parameter of fee HIPE foams useful in fee present invention is fedr specific 
surface area, which is determined by bofe the dunensions of fee ceUular units m fee foam and by 
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the density of the polymer, and is thus a way of quantifying fhe total amount of soUd suifece 
provided by Ihe foam. 

Specific surface area is determined by measuring the amount of capillary uptake of a low 
surface tension Uquid (eg., ethanol) which occurs within a foam sanq)le of known mass and 
dimensions. A detailed description of such a procedure for determining foam specific sudacc area 
via the capiUary suction method is set forth in the test methods section of in U.S. Patent 5,563,179, 
Stone et al, issued October 8, 1996. Other similar tests for determining specific surfiice area can 
be used with the present foams. Preferred HIPB foams according to the present invention have a 
specific surfece area per unit volume &at is greater than about 0.01 mVcc; alternatively greater 
than about OiQlS mVcc, and altesaatively ^ter than about 0.02 m*/cc. 

6. fjnrface HvdP TM"''''*Y^'pftplMlicitv 

The HIPB foams usefiil in the present invention will be generally lq»ophiUc to fiuaUtate the 
sequestering of lipids or other lipophilic materials by the foam in flie digest^^^ 
the internal surfiwes of HIPB foam structures may be rendered lipophiUc by removal or 
neutralization of hydropbiUang surfiwrtants and salts left in the foam structure after 
polymerization. LipophiUc foams are usefiil fbr sequestering lipophilic substances present in the 
digestive tract and/or fi)r stifiFening such substances for mitigation of undesirable effects such as 
analleakage. 

If desired, the foam can be rendered hydrophiKc or amphiphiUc by treatnient wifli wetting 
agents. HydrophiUcity may be desired to fiiciUtale sequestering aqueous dietary liquids for 
mitigatian of undesirable effects such as diarrhea. 

O prinnal Compftniatts and Do «« Pnrms of tfaff Prosent QompQsitiong 

The present compositions may be admmistered concurrently with other materials, or 
mgested separately as part of a dosing regimen during a treatment period. The present 
compositions may therefore optionally comprise, fbr example, one or more drags, enzyme 
mhibitors, laxative agents, vitamins, mitrients. excipients. adjuvants, flavorants. dihients, 
lubricants, sweetmers, antimicrobial agents, and/or flie like. 

A non-limiting description of vitamins and nutrients is provided in HandbooJc of 
r^.r, j^rnntian Dru^s. 6th Edition. CSiapter 10. pp. 141 - 174. 1979. Suitable vitamins and 
nutrients (including micronutrients) include, but are not Imiited to, fet soluble vitamms mcludmg 
Vitamms A, D and E; water-soluble vitamins including Vitamins B,, Bi , Be. and B|,; niacm; beta- 
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carotene; lycopene; bioflavonoids; folic acid; biotin; pantolliemc add; choline; inositol; as well as 
minerals including iron, calcium, zinc, copper, selenium; trace elements including fluorine, iodine, 
chromium, cobalt, manganese, molybdenum, nickel, tm, vanadnim and silicone; and combinations 
thereof. 

As a further exanqple, the con^ositions herein may optionally comprise one or more 
substances such as enzyme mhibitors (e.g., lipase inhibitors) or laxative agents, or m^ be used in 
conjunction with one or more enzyme mhibitors or laxative agents dosed simultaneously or 
separately. To Ulustrate, one or more of various enzyme inhibitors may optionally be included in 
the present compositions, or otherwise admmistered in conjunction with the present conqK)8itions 
(eg,, contemporaneously with flie present conqwsitions or at predetermined times relative to 
admmistration of flie conqpositions). Lipase inhibitors effectively produce in situ undigested fat 
and/or oil timt can dissolve lipophilic toxins and hasten ttieir elimination fiom the body. Bxan?)les 
of such compounds include tetrahydroKpstatin (orUstat; XENICAL®) and its derivatives described 
in U.S. Patent 4,598,089, Hadvary et a/., issued July 1, 1986, including those compounds havmg 
the following structure: 




whcfiein A is.fhe groiq>! 




or^CHa)5— . 

Other non-limiting examples of such lipase inhibitors mclude 2-amino-4H-3,l-benzoxazin-4-one 
and its derivatives as described in WO 0040247 published July 13, 2000; 2.oxy-4H-3,l- 
benzoxazin-4-ones and its derivatives as described in WO0040569, published July 13, 2000; 2- 
thio-4H-3,l-benzoxazin-4-one and its derivatives as described in WO0153278, published July 26, 
2001; teasaponin described in Han a/., Int J. Obes. Relat Metab. Disord., Vol. 25, pp. 1459 • 
1464, 2001; long-chain alpha-keto amides described in Chiou et al., Lipids, Vol. 36, pp. 535 - 542, 
2001; extract of Nomame Herba described in Yamamoto et al.. Int. J. Obes. Relat. Metab. Disord., 
Vol. 24, pp. 758 - 764, 2000; chiral alkylphosphonates described in Cavalier et al, **Chem. Phys, 
Lipidsr Vol. 100, pp. 3 - 31, 1999; chiral isomers of beta-lactone described in Tomoda et al., 
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Biochem, Biophys. Res. Commun., Vol. 265. pp. 536 - 540, 1999; and Pluronic L-lOl described in 
Comai et oL, Int J. Obes., Vol. 4, pp. 33 - 42, 1980. 

A non-limiting description of suitable excipients and/or other adjuvants is provided in fte 
•Inactive Ingredient Guide" published by the U.S. Food and Drug Administration (see, for 
example, http://www.fda.gov/cder/drug/iigy Particularly suitable excipients and/or adjuvants 
conq)rise sorbitan esters such as sorbitan monolaurate or sorbitan monooleate; cellulose and its 
derivatives such as carboxymethylcellulose, hydroxypropyl cellulose, cellulose acetate or ethyl 
cellulose; psyllium and fractions thereof; starch and its derivatives; carbomers; polyethylene 
glycol and its esters such as PEG stearate; gums such as xanthan gum, karaya gum, gellan gum, or 
gum arabio; waxw such, as paraffin wax er beeswax- carageenan; gelatin; pectin; glycerol 
(glycerin); polyvinyl acetate phthalate; n-vinyl pyrrolidone; inorganic salts such as calcfann salts, 
magnesium salts, aluminum salts or zmc salts; inorganic oxides such as caldum oxide or 
magnesium oxide, and combinations thereof. 

The composition may be admmistered in any convenient form including, for example, a 
capsule, pill, c^let, tablet, chewable tablet, suspension, suppository, or the like. Any mediod or 
process for makmg a suitable dosage form may be enqployed wherem a mechanical device is 
employed to conq)res8 the foam into solid forms including capsules and tablets that utilize suitable 
binders and/or coatings that are known to those skilled in &e art 

The foams utilized herein are optionally highly con:?)iessible open-celled polymeric foams 
which may be contacted to reduce the bulk of tiie foam substantially. After mgestion of the 
composition, the foam can re-expand m the gastrointestinal tract to induce satiety, hereby 
reducing petite. Water-soluble or rateric binders or adhesives may be useful for keeping the 
open-celled polymeric foam in a compressed state to fecilitate processing mto suitable dosage 
form such as the capsule, tablet, or pill. After admmistration of the composition, the foam can re- 
expand m the gastromtestinal tract upon dissolution of the binder. This expansion may induce 
satiety m addition to fiicilitating &t sequestration by the foam. 

Any safe and eflfective amount may be used, but yery low doses may not be sufiEiciently 
eflBcacious and high dosages may be mconvenimtly large to administer. Dosage regimens include 
those where the diet of the anunal conqmses from about 0,02 % to about 2%, alternatively from 
about 0.03% to about 1%, and altematively from about 0.1% to about 0.5% of the foam, by wei^t 
of the diet on a dry basis. As an exanq)le, for a human consuming a diet of approximately 600 
grams of food per day (on a dry basis), a useful dose would comprise from about 0.12 grams to 
about 12 grams; altematively from about 0.18 grams to about 6 grams; and alternatively from 
about 0.6 to about 3 grams of foam per day. In the alternative, the dosage may be calculated as a 
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perceatage of ingested lipid Useful dosage regimens include those where the foam is 
administered on a weight basis relative to ingested Upid, for example administering the fom in an 
amount which is from about 0.15% to about 15%, alternatively from about 0.2% to about 7%, and 
alternatively from about 0.75% to about 3.75% of the ingested lipid, all on a weight basis. As an 
exanq)le, for a human consuming a diet conq>rising about 80 grams of Upid per day, a usefU dose 
would conq)rise from about 0.12 grams to about 12 grams, alternatively from about 0,16 grams to 
about 5.6 grams, and alternatively from about 0.6 grams to about 3 grams of foam per d^. 

Kits of flie Present Invention 
As has been set for«ii herein, certain optional cpnmonents may be included wifliin the 
con^ositions of the present invention. In an additional embodiment of the present invention, kits 
are provided which comprise: . 

(a) a first conq)osition comprising tiie ncm-digestible, non-absoAable, open-celled 
polymeric foam described herein; and 

(b) a second conq)osition comprising a component selected from the groi^ consisting of 
vitamins, lipase iiihibitors, laxatives, and combinations ttiereof. 

Various vitamins, Iqwse inhibitors and laxative agents, including fliose whidi are 
preferred for use herein, have been described herein. In accordance wiA flie present embodiment 
the first and second compositions wiB be present in the kits as separate compositions, eg., as 
separate dosa^ forms whidi are co-packaged, for exanqile, wifliin a containment device. 
In yet a further embodiment of flie present conqrosition, oflier kits may coinprise: 

(a) a conqKwition comprismg flie non-digestible, non-absoibable, open-ceUed polymeric 
foam described herein; and 

(b) information associated wifli flie composition fliat use of flie con^osition will provide 
one or more benefits selected from flie group consisting of sequestration of lipophlic 
materials, treatment of gastromtestinal distress, treatumt of fecal urgency, treatmrat 
of obesity, weight loss, wei^ control, treatment of hyperlipidemia, treatment of 
diarrhea, mhibition of anal leakage, reduction of levels of toxic substances, and 
combinations thoeof 

Preferably, such mformation indicates fliat one of tiie benefits described herein will resutt when 
the compositions are used m accordance with instmctions for use. 

In an alt«native or additional embodiment, flie present kits include aids for ra?)roving 
compliance wifli regard to administration of compositions of tiie present mvention. In fliis 
embodiment Ifae kits may conqnise: 
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(a) a composition con^rising Hit non-digestible, non-absorbable, open-celled 
polymeric foam described herein; and 

(b) directions or instructions for use. 

For exan^jle, such directions or instructions for use may inchide recommended size and frequency 
of dose, maximum allowable dose, and/or any contraindications. As a paiticularly prefened 
exanq)le, such kits may include blister cards wherein each card comprises Ae total daily dose of 
the composition to be administered by the user. The blister cards m^ be divided into sections, 
usually by perforations wherein each dose section of die blister card conqnrises a presoibed 
amount or dose of the composition alone or, for example, with one or more l^ase inhibitors eiflier 
integral to the compcsitiGn ef the pieswit invention or completely separate. See, for exaiiq>le, WO 
9822072, published May 28, 1998. 

Methods of PitaMait Invention 

The presoit methods are nsefiil for a variety of pmposes which are related to the 
sequestration of various materials inchiding, preferably, lipophiUc materials. The compositions 
are flwiefiire suitable fbr 4e purpose of sequestering undigested lipids, undigested l^id- 
substitutes, toxins, and/or o&er materials present m the gastrointestmal tract The methods are 
also usefiil for treating gastrointestmal distress, treating fecal urgwicy, treating obesity, treating 
hyperlipidemia, treating diarrhea, inhibiting anal leakage, reducing levels of toxic substances (in, 
for exanq)Ie, tiie gastrointestinal tract), reducmg blood cholesterol levels, indudng satiety, 
effecting weigiht loss, effecting weight control, and combinatioM tiiereof in an animal 

The metiiods of tiie present invention conqnrise administration of tiie present conqjosition 
to an animal (preferably a mammal, and most preferably a human). Although the compositions 
may be admuiistKed ui a variety of mannas which will be well-known to tiiose of ordinary skill, 
oral administration is preferred. Frequency of administration is not limited, however, the present 
conqwsitions are typically admimsteied on an mfrequent or as-needed basis or may be 
administered in a more routine manner weekly, daily, or on a more or 1^ frequent basis. For 
exan?)le, the con?)bsition may be administered witii meals at least once daily, or altranatively at 
least two to tiiree times daily. 

As used herein, tiie term "administer" with regard to a particular composition means to 
provide tiie composition to an animal (including oneself) and/or to direct, instruct, or advise die 
use of flie composition for any purpose (preferably, for a purpose described herein). 
"Administiation" is the corresponding nouru Wherem the administration of one or more of flie 
present conyositions is directed, mstructed or advised, such direction may be tiiat ^ch instructs 
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and/or infonns the user that use of the composition may and/or will provide one or mwe of ttie 
benefits described herein. Non-limiting exan^les of such instruction or information are set forflx 
herein as part of the description of the present kits. 

Administration which is directed may conqjrise, for example, oral direction {eg., Orough 
oral instruction fiom, for example, a physician, health professional, sales professional or 
organization, and/or radio or television media (i.e., advertisement) or written direction (e.g., 
throu^ written direction fiom, for example, a physician or otiier heaMi professional (e.g., scripts), 
sales professional or organization (eg, through, for example, marketing brochures, pampUete, or 
other instructive paraphemalia), written media (e.g., internet, electronic mail, or oHwr conq)Uter- 
related media), and/or paclaging associated with the conqiosition (eg., a label present on a 
package containing the composition). As used hereto, "written" inctades flirongh words, pictures, 
symbols, and/or other visible descriptors. Such direction need not utilize the actual words used 
herein, but rafter use of words, pictures, symbols, and the like conveying the same or smiilar 
meaning are contemplated wifliin flie scope of this invention. 

^on-LimitinP [ BTcumplea of f^ie Present hivention 
The following are non-limiting exan?»les of the present compositions, kits, and methods. 
The compositions are prepared utilizing conventional processes or, preferably, fee processes 
described herein. The examples are provided to iltastraie the invention and are not intended to 
limit fee scope feereof in any manner. 

Example 1 

HIPE foams \(*ich are usefid in accordance wife fee present invention may be prq>aied by 
fee fallowing non-limiting processes: 
Sheet FonnPlPCeSE 

General mefeods for preparing HIPE fijams are described in U.S. Patent 5,149,720 
DesMarais et aL, issued September 22, 1992, U.S. Patent 5;260,345. DesMarais et a/., issued 
November 9, 1993; U.S. Patent 5,268,224, DesMarais et al, issued December 7, 1993; U.S. Patent 
5,563,179, Stone et aL, issued October 8, 1996; U.S. Patent 5,650,222, DesMarais et al., issued 
July 22, 1997; U.S. Patent 5,741,518, DesMarais et al, issued April 21, 1998; and U.S. Patent 
5,827,909, DesMarais et aL, issued October 27, 1998. 

A HIPE foam is prepared according to fee mefeod described in U.S. Patent 5,650,222, 
DesMarais et aL, issued July 22, 1997, using a water phase comprising 10%«alcium chloride and 
0.05% potassmm persulfete and an oil phase comprising 55 parts EHA, 33 parts DVB-42, 12 parts 
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HDDA, and 6 parts DGMO. The watenoU ratio is 60:1, by wei^ As used heiein, EHA, DVB- 
42, HDDA, DGMO, and DTDMAMS are, respectively, as follows: 

EHA = 2-<thymexyl acrylate; available fix>m Aldridi Chemical Q)., MUwauk^ 

DVB-42 = divinyl benzene, 42% purity with 58% efliyl s^rrene; available from Dow 

Chemical Corp., Midland, MI 

HDDA = 1 ,6-hexanediol diacrylate; available from Aldrich Chemical Co., Milwaukee, WI 
DGMO = Diglycerol Monooleate, available from Danisco Ligredients, Brabrand, 

Demnark 

DTDMAMS = Ditallowdimethyl ammomum methyl sulftte, available from Witco Corp., 
GreoiwichCT. 

The HIPE foam is obtained in sheet-form after cutting, washing and dewatering as 
described in the method in U.S. Patent 5,650,222. This material is designated as Sample 1. 
Small-Scale Process: 

Anhydrous calcium chloride (12.0 g) and potassfaim persul&te (0.150 g) are dissolved in 
300 mL of water. This provides the aqueous phase to be used in forming the HIPE. 

To a monomer combination comprising 2-ethylhexylacrylate (EHA) (5.50 g), 
divinylbenzene (of 42% purity with balance being ethyl styrene) (DVB-42) (3.30 g). and 1,6- 
hexanediol diacrylate (HDDA) (1.20 g) is added a high purity diglycerol monooleate (DGMO) 
(0.6 g), and ditallowdimethyl ammomum methyl sulfate (DTDMAMS) (O.lg). 

A portion of the oil phase (5.00 g) is weighed into a cylindrical high-density polyethylene 
cup with vertical sides and a flat bottom. The internal diameter of the cup is 70 mm and the height 
of the cup is 120 mm. The oU phase is stirred using an oveihead stirrer equipped with a stainless 
steel impeller attached to the bottom of a stainless steel shaft 9.5mm (3/8 inch) in diameter. TTie 
impeller has 6 arms extending radially from a central hub, each aim with a square cross section 3.5 
mm X 3.5 mm. and a length of 27 mm measured from the outside of the shaft to the tip of the arm. 
The oU phase is stirred with the impeller rotating at 250 to 300 ipm while 300 mL of pre-heated 
aqueous phase (47°C) is added drop-wise from a jacketed dropping funnel over a period of about 4 
minutes. The impeUer is raised and lowered within the emulsion during the addition of the 
aqueous phase so as to achieve a thick high internal phase emulsion (HIPE) wifh uniform mixing 
of the conqranents. After aU of the aqueous phase has been added, tiie emulsion is stilted for an 
additional ininute wifli an impeller speed of about 400 ipm to achieve a thick, uniform HIPE. 

The container is covered with a metal Ud and placed in a curing oven kept at 65»C for 16 
hours. Upon completion of the polymerization/curing, the container is removed from the oven and 
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allowed to cool to room teiiq)erature. The cured HEPE foam is removed fixmi the container. The 
foam at this point is saturated with residual water phase containing dissolved or suspended 
emulsifiers, electrolyte, and initiator residues.' The foam is sliced into disks apprwcimately 1 cm 
thick using a deli-style meat slicer. Each slice is dewatered by placing it between two pieces of 
filter paper in a BQchner funnel attached to a filter flask. A vacuum is appUed to the filter flask by 
means of a laboratory aq)irator wherran filie sample is conqnressed by placing a rubba: dam over 
the sample and TPflintwriiTig the system under the vacuum until no more liquid is eacpressed fiom 
thefoam The vacuum is released to provide a disk of dewatered foam. 

this material is designated as Sanq>le 2 inihe table below. HIPE foam samples wifli oflier 
fermulations pwspared in a similar ftohion are designated as Samples 3 - 5 in the table below. In 
each case, the amount of oil phase is varied to achieve flie desired water-tayoil ratio (W :0 ratio): 



Satiq>le 


Parts 
EHA 


Parts 
DVB-42 


Parts 
HDDA 


Parts 
Styrene 


Parts 
tB-Sty 


Parts 
DGMO 


W:0 
Ratio 


2 


55 


33 


12 


0 


0 


8 


80:1 


3 


58 


42 


0 


0 


0 


8 


60:1 


4 


58 


16 


0 


26 


0 


6 


30:1 


5 


58 


16 


0 


0 


26 


6 


30:1 



wherein: 

EHA = 2-ethyIhexyl acrylate; available &om Aldrich Chemical Co. 
DVB = divinyl benzene, based on 42% purity with 58% ethyl styrene impurity, available 
&om Dow Chemical Corp. 
HDDA = 1,6-hexanediol diacrylate; available &om Aldrich Chemical Co. 
tB-Sty « 4-tert-Butylstyrene. available fiom Aldrich Chemical Co., MUwaukee, WI 
Sty « Styirae, available fiom Aldrich Chcanical Co., Milwaukee, WI 

rntntninutjon: 

i) gut particles 

The dewatered foam fiom the HIPE foam prqparation step is washed successively by re- 
saturating it with water and dewatering it using a BUchner fiamel equipped with arubber dam as 
described above. The foam is then washed twice with 2-propanol in similar fashion before being 
dried in a vented vacuum oven for toee hours. The dried foam is sliced into cubes approximately 
Smm X 5mm X Smm using a razor blade. 
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ii) Ground particulates 

The dewatered foam fiom flie foam preparation step is dried in a vented oven at eS'C fiw 
three hours, removed from the oven, and allowed to cool to room temperature. Approximately 2 
grams of the dried foam are placed in a kitchen blender equipped with a 1.5 L glass container. 
Non-limiting examples of suitable blenders are manufactured by Sunbeam Products Inc., Boca 
Raton, FL (e.g., OSTERIZER®). Water (500 mL) is added to the container and the contents 
ground for sufBcient time to provide a thick slurry conqwising foam particles smaller than aboirt 1 
mm diameter. Approximately 30 seconds at a low speed is typically sufficient The starry is 
transferred to a Bflchner funnel containing appropriate filter paper, and the foam is dewateied 
using a rubber dam as described above. Several batches of material nwy be combined and 
dewatered together. The filter cake is washed by removing it from the Bttchner funnel and re- 
dispersing the foam particles in distiUed water at a ratio of approximately 250 mL water per gram 
of dry foam. The resultant slurry is filtered and dewatiaed using a BOdmer funnel and rubber dam 
as described above. The filter cake is washed, filtaed and dewatered once more in distilled water, 
and then twice in isopropanol according to the same procedure. The foam particles are transferred 
to a large glass tray and spread cot into a layer about 1 cm fliick, flien dried to constant waght in a 
vented oven at 6S"C. 



Two groups of mis were matched by weight and placed on a high-fit (17% lard, by 
weight) diet for 9 days. One of the groups also received the ground particulate HIPE foam fitom 
Example 1, Sample 3 at 1.0% of the diet The diet of the other (Control) group contamed 17% 
laid wifliout any HIPB foam. Total intake and fecal ouiput were measured each day. Pooled feces 
fiom the last five days of the feeding period are analyzed for fit content according to AOAC 
method 954.04, published by AOAC Litemational, Gaithersburg, MD. The results are indicated in 
the table below. 



% mPE Foam in Diet 


Excreted Fat (as % Ingested Fat) 


Std. Enor 


0% (No foam) 


5.73 


0.28 


L0% foam 


10.99 


0.74 



effiicte of HIPE foam on the animals were apparent All rats continued to eat throughout the 
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experiment and maintain normal drinking and grooming. This observation tends to rule out flie 
presence of any illness due to use of the matoial. 



JRTcample 3 

Pour groups of rats were matched by weight and placed on a hi^M (17% laid, by 
weight) diet for 4 weeks. Tlnee of fbe ffovps also received ground particulate HIPB foam fixwn 
Example 1, Sample 3 at 0.25%, 0.5% or 1.0% of the diet The diet of the fourth (Control) group 
did not contam HIPB foam. Total intake and fecal ou^ were measured eadi day during die 
fourth treatment week. Pooled feces w«e analyzed fbr &t content according to AOAC mefliod 
954.04, pubUshed by AOAC International, Gaithetsbuig, MD. AU three groups receiving HIPB 
foam showed statistically significant increases m &t excretion relative to the control ffoap during 
the fourfli wedc of treatment The results are presented in die table below: 



% HIPE Foam in Diet 


Excreted Fat (as % Ingested Fat) 


Std. Error 


0% (Control) 


8.77 


0.42 


0.25% 


14.21 


0.71 


0.5% 


17.24 


0.52 


1.0% 


16.09 


0.74 



Normal fet excretion inraeased by about 50 to about 96% in Ihe groups which received 
HIPE foam as the dose was increased from 0.25% to 1.0% of the diet Levels of HIPB foam as 
low as 0.25% of die diet were quite effective at inhibiting M absorption. 

No adverse effects of HIPB foam on the animals were apparent after four weeks of 
consumption. All rats continued to eat throughout the experiment and maintain normal drinking 
and grooming. This observation tends to rule out flie presence of any iUness due to use of the 
material. 



pYiimpla4 

Three groins of rats were matched by weight and receive a hi^-fet diet (30% of calories 
as com oil) for 9 days. One of the groups also received 400 ppm XENICAL® as part of flie diet 
The third gioup received bofli 400 ppm XENICAL® and 0.5% ground paiticuhite HIPB foam 
fiom Example 1, Sanqjle 1 as part of the diet Total diet intake was measured thiougjiout Ihe 
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Study, and fecal output was measured in taU cups fitted to flie animals during the last two days of 
the study. The pooled two-day collection of feces from each animal was analyzed for fet content 
according to AOAC method 954.04, published by AOAC International, Gaithersburg, MD. 

The table below shows the results of fat excretion analyses. Both groups fliat received 
XENICAL® excreted significantly more fet than the control group. In addition, the XENICAL® 
plus HIPE foam group excreted significantly more fat than the group that received only XENICAL 



Diet Additive 


Mean Total 48 hour 
Upid Excretion 


ExcTCted Fat 
(as % Ingested Fat) 


Control 
(uo XENICAL® or 
foam) 


0.16 g 


3.9 


400 ppoi XENICAL® 


2.6g 


59.1 


400 ppm XENICAL® 
+ 0.5%HIPBfbam 


4.6 g 


84.8 



a lipase inhibitor. The amount of fiat excreted as a percent of mgested M far animals receiving 
both fte foam and the M^o inhftitor together was significantly greater than the combined amount 
excreted by tike animals receiving the foam or the lipase inhibitor sqpamtely. 

On days 5 and 7 of flie study, tiie appearance of each animal was judged by two observers 
unaware of the dietary treatment of the annuals. These observers assigned numerical values fliat 
increased with the amount of oil seen on the fiir. A value of 1 was used to describe animals with 
no ofl apparent on thdr fhr. A value of 5 was used to describe ammals with more than 90% of 
their fiir coated with oil. Values of 2, 3, or 4, as appropriate, were assigned to animate with 

intermediate amounts of oil on tiie flir. 

The results of tills assessment are shown ui Ae following table: 
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Diet Additiye 


Average Rating 


Contiol 
(no XENICAL® or Foam ) 


1.03 


400PPMXENICAL® 


4.41 


400 ppm XENICAL® 
+ 0.5% HIPE Foam 


1.0 



Hie ffoxxp receiving XENICAL® only was significanfl^ ffiitterent leiative to me olhw iwu 



groups. 



gxample 5 

Size 00 empty gelatin capsules are obtained from Eli Lilly & Co., Indianapolis, IN. A 
round-bottomed hole with vertical sides about 8.3 mm in diameter and about 18 mm in depfli, is 
mined into a block of polycarbonate resin using a ball end mill. A gelatin capsule is inserted into 
the hole and filled with 5mm- cubes of HIPE foam firom Example 1, Sample 2. The foam is 
compressed into the bottom of the capsule using a 7.1 mm diameter glass rod with a rounded end. 
More HIPE foam cubes are added to the capsule and compressed successively untU the capsule is 
filled wilh conq)ressed foam. The capsule is removed firom the polycaAonate resm block and 
capped to provide a convenient dosage form. Each capsule contains approximately 0.375 grams of 
HJPEfoaoL 

Example 6 

HIPE foam from Exan^le 1 , Sample 1 is conqnressed into a gehitin capsule together with 
XENICAL® as described above to provide a convenient dosage form of XENICAL® with the 
HIPE foam. 



Example 7 

HIPE foam from example Exanq)le 1, Senile 1 is blended with hydroxypropyl methyl 
cellulose and compressed m a piU or tablet press to provide a piU or tablet as a convenient 
dosage form. 
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What is claimed is: 

1. A composition suitable for administration to an aninua for Hie purpose of sequestering one 
or more lipophilic materials present in- the gastrointestinal tract of the animal, wherein Ifae 
composition is characterized by a non-digestible, non-absoibable, open-ceUed polymeric 
foam. 

2. Hie composition according to Qaim 1 wherdn the foam has a density of less than 0.1 g/cc. 

3. The composition according to any of the foregoing claims wherein the foam comprises a 
component selected from fee group consisting of ceUuloses, chitins, chitosans, natural 
sponges, synthetic sponges, polyvinyl acetate, polyvinyl alcohol, polywethanes, 
polyacrylates, polymethacrylates, polystyrenics, polyolefins, copolymers thereof and 
mixtures thereo£ 

4. nie composition according to any of the preceding claims wherein the foam is a HIPB 
foam. 

5. The composition according to any of the preceding claims forther conq»ri8ing a lipase 
inhibitor. 

6. TTie composition according to any of the preceding claims flirflier comprising a lipase 
inhibitor, wherein the lipase inhibitor is selected from the group consisting of 2-amino-4H- 

• 3,l.benzoxazin-4-one and its derivatives; 2-oxy-4H-3,l-benzoxazin-4-ones and its 
derivatives; 2-thio-4H-3,l.ben20xazin-4-one and its derivatives; tetrahydrolipstatin and its 
derivatives; chiral alkylphosphonates; chiral isomers of beta-Iactone; and mixtures thereof 

7. A method of sequestering lipophilic materials present in the gastrointestinal tract of an 
animal characterized by administration of a composition according to any of the preceding 
claims to the a nim a l . 

32 



wo 02/074343 PCT/US02/0d529 



8. A method selected from the group consisting of treating gastrointestinal distress, treating 
fecal urg^cy, treating obesity, treating hyperlipidemia, treating diarrhea, inhibiting anal 
leakage, reducing levels of toxic substances, reducing blood cholesterol levels, inducing 
satiety, effecting weight loss, effecting weight control, and combinations thereof in an 
animal, the method characterized by administration of a composition according to any of 
tiie preceding claims to the animal 

9. A kit characterized by: 

(a) a first composition according to any of tiie preceding claims; and 

(b) a second con:?)osition comprising a component selected from the group consisting of 
vitamins, lipase inhibitors, laxatives, and combinations thereof. 

10. A kit characterized by: 

(a) a composition according to any of the preceding claims; and 

(b) information associated with the conq)osition fliat use of the composition will provide 
one or more benefits selected fcom the group consisting of sequestration of lipophUic 
materials, treatment of gastrointestinal distress, treatment of fecal urgency, treatment 
of obesity, wei^ loss, weight control, treatment of hyperlipidemia, treatment of 
diarrhea, inhibition of anal leakage, reduction of levels of toxic substances, and 
combinations thereof 



33 



wo 02/074343 



1/1 



PCT/US02/06529 




